Regardless of the question of the validity of the described plumage differences, which will be discussed later, a definite hiatus in the ranges of the populations seems to exist. The range of the Florida Duck (see Figure 2 , which is modified from Howell, 1932, and Sprunt, 1954) is largely confined to the southern half of peninsular Florida, with its northern limits being in the vicinity of Gainesville. There are apparently no specimens of fulvigula or maculosa that have been taken in Mississippi. A single specimen has been taken in Alabama (Imhof, 1958) [ auk [Vol. 78 JO>Ir,'SGARB, Relationships among Mallards 
MORPItOLOGICAL CHARACTERISTICS
The various plumage and soft-part differences attributed to each of the sexually nondimorphic forms can be summarized as follows:
The Mexican and New Pie:rican ducks. According to Ridgway (1886). the Mexican Duck is most like the Florida Duck, differing in its double band of white on the wings, its less-fulvous coloration, its streaked cheeks, and in its lack of a black spot on the base of the maxilla. From the Mallard it differs in its obvious lack of sexual dimorphism. When Huber (1920) described the New Mexican Duck, no comparisons with other mallards were made, other than to say that it is apparently "a member of the Black Duck group." absence of a black spot at its base, by possessing a distinctly streaked throat, and by having narrower buffy edges to the feathers of the back.
Methods and Materials
It was evident from the confusion indicated above that a COlnparative study of plumage and soft-part differences among these forms must primarily include measures of variation of the relative darkness of body plumage, the degree of white barring on the secondary coverts, and bill coloration. Various supposed differences in speculum coloration (shown by Phillips, 1912 , to be highly variable) and the degree of streaking on the throat, which appears to be related to the relative darkness of the body plumage, were not considered of major ilnportance for study.
It was decided at the outset that any plumage comparisons would have to be made with reference to a standard that would extend over a range including both extremes as well as graded intermediate conditions. The "Hybrid index" system, which has been so successfully used by Anderson These conditions are illustrated in Figure 9 , the reference feather chart, with the left extreme representing "0" and the right extreme representing "4." In the case of both males and females, specimens that scored "0" for all six characters would receive a summed score of "0," whereas those that scored "4" for all characters would receive a summed score of "24." Tables 2 and 3 . By totaling the number of observations for each index class in a given form, a combined estimate of that form's relative darkness may be obtained, which can be compared statistically with the estimate of any other form. These combined observations and a mean index value for each form are also tabulated in Tables   2 and 3 . By constructing a contingency table and determining the chi square values for any two populations in question, the probable validity of separating those populations on a plumage basis may be determined.
Results

Index scores obtained for each feather region of all males and females exanfined are presented in
Using the index data for females, novimexicana was compared with diazi, and fulvigula was compared with •naculosa. Too few male specimens of diazi and novimexicana were available for a similar comparison, but male specimens of fulvigula and rnaculosa were sufficient for testing. In the case of female novimexicana and diazi, no strong indication of distinctiveness (p >0.05) between the two populations was found. However, in the case of both male and female specimens of •ulvigula and maculosa, separation of the two was distinctly indicated (p <0.01).
An alternative means of presenting index data, that of summing indices for each specimen and plotting the summed totals for each form, is presented in Figures 10-11. In this case data from novimexicana and diazi were combined, since they showed no indication of summed index differences that might be significant. These diagrams clearly illustrate the difficulties of finding clear-cut morphological distinctions between any populations except the extremes. A fairly evident difference between fulvigula and rnaculosa may be seen in this diagram, and it is of interest that those specimens (four) of maculosa that achieved the highest summed indices were from Texas, primarily the Brownsville area, rather than from Louisiana. It would be of interest to learn if the Mexican population of maculosa also exhibits this very dark coloration, but at present almost no specimens have been collected from that region.
Examination of soft-part coloration is very difficult from preserved specimens, and as a result no critical studies were made of these features.
However, since some aspects of bill spotting have been stressed by the authorities on these forms, an attempt was made to obtain some informa- At this point, where it is apparent that the sexual dimorphism of the Common Mallard provides the only real qualitative morphological basis for distinction from the other populations, it is of prime importance to investigate the genetic basis for such dimorphism in order to ascertain the taxonomic "value" of this character. That is, are the genetic changes required for converting a highly sexually dimorphic phenotype to an essentially nondimorphic one so great that these phenotypes must be regarded as constituting two species ? in all probability no one will ever be able to determine by how many genes one distinct species differs from another, but if it can be determined that the loss of sexual dimorphism is dependent upon only a very few genes, then the taxonomic value of such dimorphism must be considered slight.
it has been discovered that male Mallards can be "feminized" by orchidectomy, followed by the implantation of bits of ovarian material in the abdominal cavity (Goodale, 1918). Furthermore, the annual assumption of the "eclipse" plumage of the Mallard provides additional evidence that the male Mallard carries the genetic potentiality of female plumage patterns. However, such femalelike plumages can be obtained only during periods of little or no testicular activity, and thus would not provide an explanation for the permanently nondimorphic plumages of the forms concerned here. A genetic basis for the loss of sexual dimorphism in these forms is necessary, possibly similar to that found in some breeds of Domestic Fowl (e.#., Sebrights). In such breeds both sexes are normally hen colored, and the factor producing hen coloration in males is determined by a single, dominant autosomal gene (Hurt, 1949) (Phillips, 1915 (Phillips, , 1921 , and these studies are so crucial to the evaluation of the genetic importance of sexual dimorphism in waterfowl that they will be summarized here in detail. It would seem apparent that the described plumage differences that have been the basis for the erection, at one time or another, of six species of North American mallards are scarcely valid characters on which to base species judgments. This is emphasized not only by the evidently slight genetic variations that can effect these differences, but also by the considerable individual variation and overlap of characters attributed to the various forms. 
EGG-WHITE PROTEINS
Variation with Anas
To illustrate the amount of variation that is encountered among diverse species of ,'1has (sensu Delacour), samples from species representing the extreme morphological variation have been selected for presentation. These are the Common Pintail (,4has acura), Shoveler (,4has clypeata), and Gadwall (,4has strepera). Electrophoretic profiles of the egg-white proteins from these species are presented in Figure 12 . These curves, projected on a centimeter scale, indicate the variability encountered in the stated sample size. Each of the samples was from a different egg. The uppermost of the three lines indicates the maximum vertical distance encountered in the combined profiles, the lowermost the minimum vertical distance, and the central line represents a mean profile sample, plotted optically, for each species. In all cases vertical variability is of least significance, relative height of the peak is of greater significance, and the horizontal mobility from the point of application (indi-.cated by arrows) to each peak is of the greatest significance. Using the mean sample profiles of each species and superimposing them on the same chart provides an easy means of optical comparison. Thus it may be observed that the Gadwall possesses a higher peak in the ovoconalbmnin region than do the other two species. The presumed ovomucoid and ovalbumin fractious of the Pintail have somewhat greater mobilities than have the corresponding fractions of the other species.
Variation within the North ,4roerican Mallards
Within the mallard group, samples were obtained from the Mallard. the Florida Duck, and the Black Duck. These profiles are also presented in Figure 12 These studies have all indicated that there are three major male "courtship" displays that are primarily concerned with pair formation. These are, in Lorenz's terminology, the "Grunt-whistle," the "Down-up," and the "Head-up-tail-up" with associated "Nod-swimming." The female's courtship displays consist primarily of "Nod-swimming" and "Inciting." These same displays are found, with varying degrees of modification, in all the mallardlike ducks as well as in other closely related groups of surface-feeding ducks, but in these less closely related species qualitative as well as quantitative differences occur in the behavior of both sexes.
A study of the courtship displays among wild and semiwild Mallards and Black Ducks, during which over 3,000 Mallard and over 1,300 Black Duck displays were tallied, has failed to reveal any qualitative differences in the male courtship displays of these two forms. Female courtship displays were not included in the quantitative studies owing to their nondiscrete nature, but no qualitative differences were observed between Mallards and Black Ducks in these female displays. Only a few statistically significant quantitative differences were detected in the male courtship displays of Mallards and Black Ducks. Of these, the most striking difference was that male Black Ducks have a lower display threshold; i.e., in a given instance of male display more male Black Ducks are likely to display toward a female than would male Mallards in the same situation. It is suggested that this is a result of the Black Duck's absence of special male plumage characters, which likely intensify the need for a prompt and sensitive response to female signals. Secondly, male Black 
ISOLATING MECHANISMS
As shown earlier (Johnsgard, 1960), no qualitative differences in the behavior of male Mallards and Black Ducks were found that might serve as a basis for species recognition differences; indeed, no major quantitative differences were observed that might indicate a possible strengthening or diminution of any particular displays under the impact of selection against hybridization between the two forms. This means that, in a mixed population of unmated Mallards and Black Ducks, selective mating may otherwise be effected by (1) plumage differences in the males, (2) slight ecological or geographic distributional differences that would result in reduced probability of nfixed pairing, or (3) differences in the temporal sequence of pair formation. The last-mentioned possibility may be ruled out on the basis of the behavioral studies cited above. The other points will be considered here. An accurate and completely satisfactory disposition of rubripes cannot, in my opinion, be made. No modern taxonomist has as yet formally proposed the conspecificity of rubripes and platyrhynchos, although the possibility has been suggested (Baillie, in Goodwin, 1956). Delacour (1956) states that only the rather wide area of sympatry in breeding ranges prevents this interpretation. Dr. Milton Trautman, who has studied the Black Duck carefully for many years, has concluded (in litt.) that "the Black and Mallard probably are not 'good' species as we normally define species in birds, but that they are 'potential' species which as yet have developed no genetic isolation but which display marked (subspecific at least) habitat differences and a marked mutation in coloration." I completely agree with this opinion, and feel that these habitat differences are of greater significance than is the relatively recent sympatry of the forms. The marked separation of the two when they are inhabiting the same water area and the relatively infrequent occurrence of mixed courting groups indicate that recognition capacities are well developed. Hybrid frequency also indicates that pairing is far from random in wild populations.
Arguing against the species-distinctness of the forms are the apparently complete hybrid fertility, the great morphological (including both plumage and egg-white proteins) similarities, the essentially identical sexual behavior, and the evidence for increasing hybridization associated with increasing sympatry. In addition, there is no indication of any tendency toward the development of any unique signal characters. Thus, depending upon one's viewpoint, evidence can be marshaled either to treat the two forms as subspecies or as species. There is little probability that speciation in the Black Duck will progress any further because of the extensive secondary contact, and indeed it is possible that the form will eventually become so genetically intermixed with the Mallard that specific recognition will be impossible from a practical as well as a theoretical standpoint. I, therefore, believe that the most satisfactory status for rubripes is to consider it a subspecies of z4nas platyrhynchos, but one that exhibits a greater degree of differences in ecological preference and social segregation than normally occurs in subspecies. Neither a subspecific nor a specific relegation can be entirely satisfactory at present, and only time and continued investigations are likely to prove or disprove the conclusions reached here. Geographic ranges and population sizes are estimated, and evidence is presented to indicate that the present sympatry of rubripes and platyrhynchos is of recent origin and is rapidly increasing. Plumage differences in the populations were investigated by the "Hybrid index" method, and it was concluded that, except for the sexual dimorphism of platyrhynchos, only minor quantitative differences in feather patterns differ- entiate the populations. Evidence from experimental hybridization was presented to show that the genetic basis for the sexual dimorphism of platyrhynchos is relatively simple, and should not be considered an important taxonomic criterion. Analysis of the sexual behavior of male platyrhynchos and rubripes failed to reveal any important differences other than slight differences in male response thresholds. Electrophoretic studies of the egg-•vhite proteins of pla.tyrhynchos, rubripcs, and •ulvigula likewise failed to show any noticeable differences in the proportions and electrophoretic characteristics of these proteins. A discussion of ecological, geographic, and behavioral isolating mechanisms of the populations, and the incidence of hybridization where they overlap resulted in the conclusion that none of the forms could reasonably be considered specifically distinct from any or all of the others. It is recommended that diazi, )Culvigula, and maculosa be considered geographic races of Arias platyrhynchos, and that novimexicana be considered a synonym of diazi. It is also concluded that rubripes cannot satisfactorily be considered a distinct species and that increasing hybridization indicates that it might eventually be necessary to consider it a subspecies of Anas platyrhynchos.
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